with that of the OH signal of 3 suggested a ratio of 2:3 of about 1:3. Storing this solution in C6D6 under O2 produced a small crop of single crystals of the peroxide (IPr)AuOOAu(IPr) (4), while storing the solution in C6D6 under air produced crystals of the carbonate 5. The crystals of 4 and 5 were identified by X-ray diffraction methods.
1 H NMR (300 MHz, C6D6) δ 7.18-7.16 (t, overlapping with residual C6H6 signal, 2,6-Pri 2 C6H3) 7.04
(d, J = 7.3 Hz, 2H, 2,6-Pri 2 C6H3), 6.21 (s, 1H, im), 2.58 (sept, J = 8 Hz, CH), 1.39 (d, J = 6.5 Hz, 12H, CH3), 1.03 (d, J = 6.5 Hz, 12H, CH3). 13 C NMR spectra could not be obtained due to the fast decomposition of 2 into 3. Figure S1 . Left: Molecular structure of 5·3THF. Thermal ellipsoids are set at 50% probability level.
Hydrogen atoms are omitted. The anion fragment could not be located in the final difference density 
To a solution of 1 (100 mg, 0.17 mmol) in CH2Cl2 (30 ml) was added galvinoxyl (72 mg, 0.17 mmol).
The purple solution obtained was stirred for 30 min at room temperature. Evaporation of the solvent followed by trituration of the residue with light petroleum (3 × 5 ml) afforded 6 as a purple solid (73 mg, 61%). Crystals suitable for X-ray diffraction were obtained by storing benzene solutions of 6 at room temperature. , 8.29; N, 4.11. Found: C, 71.21 H, 8.46 N, 3. 85.
Figure S2.
1 H NMR spectra of (IPr)Au I H 1 (red) and 6 (blue) at room temperature (CD2Cl2).
Kinetic Data

Typical reaction procedure:
Stock solutions of 1 (9.25 mM), TEMPO (185 mM) and pentamethylbenzene (internal standard, 26 mM) in benzene-d6 were prepared.
In a heavy-walled NMR tube, to a solution of 1 (0.2 mL, 9.25 mM, 1.85 mol) in C6D6 was added a solution of pentamethylbenzene (10 μL, 26 mM, 0.26 μmol). The mixture was then subjected to three freeze-pump-thaw cycles and placed on a methanol bath (-20C) . Under the exclusion of light, the tube was pressurised with an appropriate amount of O2 (typically between 4 -9 bar). The NMR tube was briefly shaken before being inserted into the NMR probe, which was pre-heated to the appropriate temperature. The reaction was monitored by 1 H NMR spectroscopy. Data points were collected at regular intervals (typically 300 s, with D1 = 1 s, AQ= 5.3 s and NS = 8 scans). Observed rates were determined under pseudo-first order conditions by monitoring the disappearance of the hydride resonance for (IPr)AuH, (δ = 5.11) versus the resonance of the internal standard C6Me5H (δH = 2.15). Spectra were integrated automatically using the multi_integ3 command in TopSpin and the baseline correction was made manually.
Determination of reaction orders
For the determination of the reaction order of 1 and O2, data were collected at 309 K using an ; D, 308 K, kobs = 1.27(1) x 10 -4 s -1 .
Presence vs absence of radical inhibitors
Presence of TEMPO. To a solution of 1 (0.2 mL, 9.25 mM, 1.85 μmol) in C6D6, was added a solution of internal standard pentamethylbenzene (10 μL, 26 mM, 0.26 μmol) and a stock solution of TEMPO (2,2,6,6-tetramethylpiperidine-1-oxyl, 10 μL, 0.185 M, 1.85 μmol) in C6D6. The mixture was subjected to three freeze-pump-thaw cycles and was pressurized with 8 O2 (9 bar). The NMR tube was shaken briefly before being introduced into the NMR probe which was pre-warmed at 325 K. The observed rate constant was extracted from the plot of Absence of TEMPO. Following the protocol described above but without the addition of TEMPO, at 325 K, kobs = 1.94(2) x 10 -4 s -1 .
Control reactions. Following the protocol described above, 1 was treated with TEMPO under N2. No reaction was observed by 1 H NMR spectroscopy over the course of 24 h.
1 was found to react with galvinoxyl (see above). 
Kinetic isotope effect
Crystal structure analysis of {(IPr)Au}2(μ-O2)·C6H6, compound 4·C6H6
Crystals are rod-shaped. Data were measured for one, ca 0.12 x 0.04 x 0.03 mm. Total no. of reflections recorded, to θmax = 25, was 22683 of which 5175 were unique (Rint = 0.036); 5024
were 'observed' with I > 2σI.
The few non-hydrogen atoms with full site occupancy (described below) in the structure were refined with anisotropic thermal parameters; the remainder, at half-occupancy, were refined isotropically. Most of the hydrogen atoms were included in idealized positions and their Uiso values were set to ride on the Ueq values of the parent carbon atoms. There were several persistent spurious peaks, mostly lying on twofold symmetry axes, in the difference maps at the conclusion of the refinement; one (at ca 6 eÅ -3 ) was included as a gold atom of low site 
